Effects of zinc on copper-induced and spontaneous lipid peroxidation.
Zinc (Zn) is an essential nonredox metal that has been regarded as having antioxidant properties. Some epidemiological indications and therapeutic results point to a role of Zn in restricting the development and the progression of some diseases. Redox-active metals like iron and copper are involved in oxidative injury mechanisms, and a decrease in the Zn:Cu ratio may be associated with certain pathologies. We studied the effect of Zn on the copper-induced lipid peroxidation in diluted human plasma. Lipid peroxidation was evaluated by measuring the formation of conjugated dienes and of thiobarbituric acid reactive products. We found that 20 microM Zn reduced the 125-microM copper-dependent formation of conjugated dienes by 27% and of thiobarbituric acid reactive products by 49%, during a 3-h incubation period. The inhibition of lipid peroxidation by 125 microM Zn is almost total in the same conditions. The time-course study of the inhibitory effect of 125 microM Zn showed that it lasted for 7 h, which was the maximum incubation period tested. We also found that Zn had an inhibitory effect on the spontaneous lipid peroxidation in rat brain whole homogenates. Our results support the antioxidant properties of Zn, which may be potentially relevant to the protection of human plasma constituents, competing with the transition metals for redox reactions.